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KPATKHE COOEUIEHHH 


yflK 576.893.192 : 577.112.3 

AMHHOKHCJIOTLI H HX METAEOJIHTLI OOIJHCT 
EIMERIA TENELLA (COCCIDIIDA) 

fl. fl. EjpmeB 

G npHMeHeHneM HOBoro cnocoGa ohhctkh ooijhct kokh^hh Gojiee ,n;eTajiBHo H3yneH aMHHO- 
khcjiothbih cocTaB GejiKOB ooh;hct Eimeria tenella. V 3K3oreHHBix CTa^nii pa3BHTHH E. tenella 
BnepBLie ycTaHOBJieHo 35 cboGo^hbix aMHHOKHCJiOT h hx MeTa6oJiHTOB. OTMeneHo, hto cnopyjinipiH 
ooh;hct conpoBO^K^aeTCH H3MeHeHHeM KOJinnecTBa GoJibHiHHCTBa cboGo^hbix aMHHOKHCJiOT h 
HX MeTa6oJIHTOB. 

Ph^om aBTopoB 5 liji H3yneH aMHHOKHCJiOTHbin cocTaB GejiKOB ooh;hct 4 bh^ob sHMepirii ,n;o- 
MauiHHx Kyp (IlepoB, TajiB,n;pHK, 1975; IlepoB, 1976). Ohh chhtbiot, hto b Gejmax ood;hct Tanoro 
syKapnoTHoro opraHH3Ma, KaK E. tenella , OTcyTCTByeT aMHHOKHCJiOTa h;hcthh h sto paccMaTpn- 
BaeTCH KaK BH,n;oBoe pa3jiHHHe. 0,n;HaKo b ftajibHemneM ijhcthh Gbiji blihbjigh b oGoJionKe ooh;hct 
E. tenella ,n;pyrHMH Hccjie,n;oBaTejmMH (Stotish e. a., 1978). CBaH6aeBbiM (1982) b ooiprrax E. te¬ 
nella Gbijio o6Hapy>KeHo 16 cboGo^hbix bmehokhcjiot. 

B AaHHOH paGoTe mli 3a,n;ajiHCB n;ejiKio c npHMeHeHneM Gojiee ycoBepmeHCTBOBaHHoro cnocoGa 
OHHCTKH OOipiCT yTOHHHTB aMHHOKHCJIOTHBIH COCTaB GejiKOB OOipiCT E. tenella , H3yHHTL CBoGo,n;- 
HLie aMHHOKHCJIOTLI H HeKOTOpbie HX MeTaGoJIHTBI B OOipiTaX napa3HTa. 

MaTepnaji h MeTO^HKa. Maccy ooh,hct nojiynajm nyTeM 3apa>KeHHH 15—20-,n;HeB- 
hlix n;LinjiHT E. tenella h OHHmajiH ee hobbim cnocoGoM, pa3paGoTamn>iM hbmh coBMecTHo c My- 
caeBHM h PeGpnKOBOH (1982). OnncTKy HecnopyjinpoBaHHLix ooh,hct npoBOfliuiH c npHMeHeHneM 
peaKTHBOB, oxjiajK,n;eHHLix ,n;o 4 °G. 

M3yneHHe cboGo^hbix h CBH3aHHBix aMHHOKHCJiOT b ooiprrax npoBOfliuiH cjie,n;yioiH;HM oG- 
pa30M: jiho^hjibho BBicymeHHBiH ocTaTOK OOH.HCT pa3pymajiH yjiBTpa3ByKOBBiM ,n;HcnepraTopoM 
Y3RK-1 npn nacTOTe 22 Krn;, moih;hoctbk) 300 bt b npHcyTCTBHH 200-KpaTHoro H3GbiTKa 96 %-Horo 
oxjiajKflemioro sthjioboto cnnpTa. CTeneHB pa3pymeHHH KOHTpojmpoBajm MHKpocKonoM. OGpa3ii;Bi 
pa3pymeHHBix ooh;hct noMemajra b xojio^hjibhhk HacyTKH, i^eHTpH^yrnpoBajiHnpH IOtbic. oG./mhh 
h b Ha^oca.noHHOH jkh,u;kocth onpe,n;ejiHjiH co,n;ep}KaHHe cboGo^hbix aMHHOKHCJiOT h hx MeTaGojm- 
tob. Oca,n;oK pa3pymeHHBix ooh;hct BBicyniHBaJiH b BaKyyM-TepMOCTaTe npn 40 °C ,n;o nocTOHHHoro 
Beca. rH,n;pojiH3 GejiKOB ooh;hct npoBOAHJin c ynacTHeM 6 H cojihhoh khcjiotbi npn TeMnepaType 
110 °C b TeneHne 20 n. 

fljin onpe,n;ejieHHH KojinnecTBa ijncTmia b GejiKax napajiJiejiBHBie npoGbi pa3pymeHHBix 
ooh;hct nepeA rH,n;pojiH30M oGpaGaTBiBajra Ha^MypaBBHHOH khcjiotoh (oKHCJinTejiBHan CMecB, 
COCTOHIH,aH H3 nepeKHCH BOflOpOfla H MypaBBHHOH KHCJIOTBI B OTHOHieHHH 1 99), KOTOpaH OKHCJIHeT 

h;hcthh b n;HCTeHHOByio KHCJiOTy. 

Onpeflejiemie aMHHOKHCJiOT h hx MeTaGoJiHTOB npoBO^Hjin Ha nexocjiOBaii.KOM aMHHOKHc jiot- 
hom aHajiH3aTope AAA-881 c HcnojiB30BaHHeM ijHTpaT-HaTpneBBix h iprrpaT-JiHTHeBBix Gy^epHBix 
paCTBOpOB. 

Pe3yjiBTaTBi HecnepBaHHH h hx oGcyjK^eHHe. Ooiprra E. tenella 
co,n;ep}KaT Gojibihoh HaGop cboGo^hbix aMHHOKHc jiot . IlyTeM HcnojiB30BaHHH ii;HTpaT-jiHTHeBBix h 
H;HTpaT-HaTpHeBBix Gy^epHBix pacTBopoB h HacTpoiiKOH aMHHOKHCJiOTHoro aHajiH3aTopa Ha bto- 
pyio nporpaMMy y,n;ajiocB bbihbhtb 33 CBoGo^HBie aMHHOKHc jiotbi h hx MeTaGojiHTBi. GBaHGaeBBiM 
(1982) b ooipiCTax stoto BH,n;a napa3HTa Gbijio oGHapyjKeHO 16 cboGo^hbix aMHHOKHCJiOT. KpoMe 
aMHHOKHCJiOT, npeflCTaBJieHHBix Ha TaGji. 1, Ha xpoMaTorpaMMax HaMH Gbijih bbiebjichbi cJie,n;Bi 
opHHTHHa h a-aMHHOMacJiHHOH khcjiotbi. B ooipicTax E. tenella He Gbijih oGHapyjKeHBi 6-ajiaHHH, 
6-aMHHOMacJiHHan KHCJiOTa h MeTHJirncTH.HHH-l. 
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T a 6 ji h n; a 1 

CoffepjKamie cboSo^hbix aMHHOKHCJiOT h hx MeTa6ojiHTOB b ooijHCTax E. tenella 
(M±m b mkM b 1 r cyxoro Bem;ecTBa ooijhct; n—2>) 


Amhhokhcjiotbi 

H HX MeTaCOJIHTbl 

Hecnopy- 

JlHpOBaH- 

Hbie 

OOKHCTbl 

CnopynHpo- 

BaHHbie 

OOKHCTH 

Amhhokhcjioth 

H HX MeTadOJIHTbl 

Hecnopy- 

jinpoBaH- 

nbie 

OOIIHCTH 

CnopyjiHpo- 

BaHHbie 

OOKHCTbl 

I^HCTeHHOBan KHCJiOTa 

0.07 +0.01 

0 . 10 + 0.02 

IJhcthh 1/2 

1.20+0.05 

0.74+0.23 

O0C$03TaH0JiaMHH 

0.51 +0.09 

0.43+0.08 

I^HCTaTHOHHH 

0.54+0.02 

0.55+0.14 

TaypHH 

1.05+0.07 

1.12+0.41 

MeTHOHHH 

1.18+0.14 

0.85+0.17 

MoneBHHa (10 X) 

2.87 +0.29 

6.12+0.58 * 

H30JieHH;HH 

2.42+0.04 

1.41+0.12 * 

®OC(J)OCepHH 

0.25+0.03 

0.19+0.02 

Jleiii^HH 

4.07+0.51 

4.57 +0.40 

AcnapariiHOBan khcjio- 

2.23+0.06 

0.86+0.17 * 

Tnp03HH 

1.46+0.12 

1.52+0.14 

Ta 



OeHHjiajiaHHH 

1.31 +0.21 

1.38+0.18 

rnffpoKCHnpojiHH 

0.26+0.03 

0.30+0.07 

r aMMa-aMHHOMacjin- 

7.66+0.16 

4.46+0.69 * 

TpeoHHH 

3.03+0.02 

2.64+0.33 

Han KHCJiora 



CepnH 

6.29+0.05 

5.81 +0.36 

BTaHOJiaMHH 

0.05+0.01 

0.48+0.10 * 

AcnaparHH 

0.03+0.01 

0.20+0.03 * 

JIH3HH 

2.33+0.12 

1.45+0.16 * 

rjiyTaMHHOBan KHCJiOTa 

1.65+0.04 

1.52+0.34 

Thcth^hh 

0.55+0.05 

1.48+0.02 * 

TjiyTaMHH 

0.17 + 0.02 

0.77 + 0.14 * 

MeTHJirHCTHffHH-3 

0.06+0.02 

0.08+0.04 

CapK03HH 

0.13+0.01 

0.07+0.02 

TpnnTO^aH 

0.47 +0.14 

0.36+0.01 

IIpOJIHH 

1.69 +0.05 

2.60+0.13 * 

AprHHHH 

1.71+0.06 

2.72+0.07 * 

rJIHH;HH 

4.74+0.05 

3.00+0.24 * 

AffHnHHOBan KHCJiOTa 

0.09+0.02 

0.07 +0.01 

AjiaHHH 

9.67 +0.09 

6.88+0.61 * 




I^HTpyjIJIHH 

0.18+0.04 

0.34+0.06 




BajiHH 

3.69+0.08 

3.14+0.51 

CyMMa 

63.61 

58.21 


IIpuMeiaHHe. 3 jj;ecb h b Ta6ji. 2 3B333oqKa yKa3biBaeT Ha CTaTHCTHHecKyio zjocTOBepHOCTb jjaH- 

HblX. 


CnopyjinpoBaHHtie (ohh cocTaBJinjin 87 % ot o6m;ero nncjia ooh;hct) h HecnopyjrapoBaHHBie 
OOIpICTBI HMeiOT OflHHaKOBOe HHCJIO CBoOoflHBIX aMHHOKHCJiOT H HX MeTaSoJIHTOB. KOJIHHeCTBeHHBIH 

aHajiH3 yKa3aHHBix komhohchtob y E. tenella noKa3aji, hto o6e CTa^nn pa3BHTHH ood;hct napa- 
3HTa co/i;ep>KaT SojiBine ajiamma, cepnHa, 'Y-aMHHOMacjiHHoii khcjiotbi, mohcbhhbi, jiempnia, tjih- 
ipnia h BajiHHa (Ta6ji. 1). HanpnMep, b HecnopyjinpoBaHHBix ooipicTax cboSo^hbih ajiaHHH cocTaB- 
jineT 15.2 % ot o6m;eH cyMMBi aMHHOKHCJiOT, 7-aMHHOMacJiHHaH KHCJiOTa — 12 %, cepnH — 
9.9 % H T. fl. 

B ooipiCTax no cpaBHemno c BBiinenepeHHCJieHHBiMH aMHHOKHCJiOTaMH MeHBine Hsojieinpma, 
rjiyTaMHHOBoii h acnaparHHOBOH khcjiot, TaypnHa, THpo3HHa, (J)eHHjiajiaHHHa, aprmiHHa, mctho- 
HHHa h n;HCTHHa. Tanne MeTaSojiHTBi aMHHOKHCJiOT, KaK (J)0C(})03TaH0JiaMHH, ipiCTaTHOHHH, rH,n;po- 
KcnnpojiHH, acnaparHH, rjiyTaMHH, capK03HH, ijHTpyjuiHH, ipicTeHHOBaH KHCJiOTa, (J)oc(J)ocepHH, 
a^mniHOBaH KHCJiOTa h MeTHjirncTHflHH-l, co,n;ep}KaTCH b ooipicTax b MeHBineM KOJinnecTBe h 
nnKH hx bbihbjihiotch Ha xpoMaTorpaMMax tojibko b Tex cjiynanx, Kor,n;a ,ii;jih Hccjie^OBaHHH 6e- 
peTCH He MeHee 100 Mr cyxoro BenjecTBa ooh;hct. Ilpn HcnojiB30BaHHH ,ii;jih aHajiH3a cyxoro Be- 
m;ecTBa ooh;hct b KOJinnecTBe 220 Mr Ha xpoMaTorpaMMax 6 bijih o5Hapy>neHBi oojiee neTKne nnKH 
yKa3aHHBIX MeTaGoJIHTOB aMHHOKHCJiOT. 

CpaBHHTejiBHBiii aHajiH3 cBo6o,n;HBix aMHHOKHCJiOT flByx cTa^HH 3K3oremioro pa3BHTHH napa- 
3HTa BBIHBHJI, HTO CnopyjIHpOBaHHBie H HecnOpyjIHpOBaHHBie OOI^HCTBI 3HaHHTeJIBHO OTJIHHaiOTCH 

no KOJinnecTBy 0T,n;ejiBHBix cbo5o/i;hbix aMHHOKHCJiOT h hx MeTa5ojiHTOB (Ta5ji. 1). B cnopyjmpo- 
BaiiHBix oon.HCTax o6Hapy>KeHo MeHBine CBo6o,n;Horo rjimjmia, ajiaHHHa, acnaparHHOBOH khcjiotbi, 
H3o.neHH;HHa, 7 -aMHHOMacjiHHOH khcjiotbi h jiH3HHa. B cnopyjiHpoBaHHBix ooi],HCTax no epaBHe- 
hhk) c HecnopyjiHpOBaHHBiMH HMeeTcn 6ojiBine MoneBHHBi, npojiHHa, acnaparHHa, rJiyTaMHHa, 
3TaH0JiaMHHa, rncTH^HHa h aprnHHHa. 

HecnopyjiHpoBaHHan cTa^nn ooh;hct E. tenella xapaKTepn3yeTCH cpaBHHTejiBHo 6 ojibhihm 
coflep>KaHHeM cbo 6 oji;hbix aMHHOKHCJiOT h hx MeTa6o jihtob, ne m cnopyjiHpoBaHHan. B cnopyjiHpo¬ 
BaHHBix ooipicTax cyMMa cBoOoflHBix aMHHOKHCJiOT Ha 8.5 % MeHBine, neM b HecnopyjinpoBaHHBix 
(58.21 mkM y cnopyjiHpoBaHHBix, npoTHB 63.61 mkM y HecnopyjinpoBaHHBix). AHajiornnHoe 
pa3jiHHHe b o6in;eM co^epn^aHHH cboOo^hbix aMHHOKHCJiOT 6 bijio nojiyneHO TaK?Ke CBaHSaeBBiM 
(1982) npn H3yneHHH hx b cnopyjiHpoBaHHBix h HecnopyjinpoBaHHBix ooipiCTax btoto >Ke BH,n;a 
napa3HTa. 

TaKHM o6pa30M, pe3yjiBTaTBi HCCJieflOBaHHH noKa3BiBaiOT, hto cocTaB cboSo^hbix aMHHo- 
khcjiot ooh;hct oneHB 6 oraT h pa3HOo6pa3eH. HajiHnne mhothx MeTaOojiHTOB aMHHOKHCJiOT b ooh;h- 
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CTe yKa3tiBaeT Ha to, hto HecMOTpn Ha napa3HTHnecKHH o6pa3 >kh3hh, kokh.h^hh coxpaHHjin hg- 
KOToptie nyra o6MeHa aMHHOKHCJioT h ^pyrnx BenjecTB, xapaKTepmax ^jih hx xo3neB. 

Kan yKa3biBajiocB BBirne, jiHTepaTypm>ie gamine b oTHomeHHH HajiHHHH n,HCTHHa b 6ejiKax 
ooijhct E. tenella npoTHBopeHHBtie, t. e. o^hh Hccjie,n;oBaTejiH yKa3BiBaiOT, hto ijhcthh HMeeTCH 
(Stotish e. a., 1978), a no ,n;aHHBiM ^pyrnx — oh oTcyTCTByeT b 6ejiKax ooh,hct napa3HTa (IlepoB, 
TajiB,n;pHK, 1975; IlepoB, 1976). ^jih yTOHHeHHH ^amioro Bonpoca HaMH 6bijih npoBe,n;eHBi 6oJiee 
fleTajiLHtie HCCJie^OBaHHH aMHHOKHCJiOTHoro cocTaBa 6ejiKOB oou,hct E. tenella. 

IlyTeM OKHCJieHHH 6eJIKOB OOH,HCT Ha^MypaBBHHOH KHCJIOTOH HaMH yCTaHOBJieHO, HTO U,HCTHH 
HMeeTCH b cocTaBe 6ejiKOB, nocjie OKHCJieHHH npeBpamaeTCH b pncTenHOByio KHCJioTy h npn 
aHajiH3e Ha aMHHOKHCJioTHOM aHajiH3aTope bbixo^ht H3 6ojibhioh kojiohkh c $pohtom pacTBopn- 
Tejm nepeA acnaparnHOBOii khcjiotoh. 

TaKHM o6pa30M, bbihchcho, hto 6ejiKH ooh,hct E. tenella co^epjKaT TaKofi >ne Ha6op aMHHO- 
khcjiot, Kan h ^pyrne opraHH3MBi. BejiKH oou,hct napa3HTa b o6ohx cTa^nax pa3BHTHH HMeiOT 
O^HHaKOBBIH aMHHOKHCJIOTHBIH COCTaB, yCTaHOBJieHO pa3JIHHHe B HX KOJIHHeCTBe (Ta6ji. 2). 


T a 6 ji h n, a 2 

Co^;ep>KaHHe aMHHOKHCJioT b rH,n;pojiH3aTax 6ejiKOB ood;hct E. tenella 
(Af± m b mkM b 1 r cyxoro BenjecTBa ooh,hct; n— 3) 


AMHHOKHCJIOTBI 

HecnopyjiHpoBaHHBia 

OOUHCTbl 

CnopyjinpoBaHHbie 

OOPHCTbl 

AcnaparnHOBan KHCJIOTa 

143.38 +5.62 

105.41 +6.25 * 

TpeoHHH 

112.21 +6.43 

120.75+15.30 

CepHH 

137.93+15.69 

134.74+14.18 

rjiyTaMHHOBan KHCJIOTa 

209.91 +17.60 

206.46+13.51 

Tjihphh 

134.16+5.25 

115.60+4.93 

AjiaHHH 

143.83+13.51 

131.25+11.31 

BajiHH 

93.11+4.43 

107.71+7.28 

MeTHOHHH 

24.89+2.64 

25.97 ±1.29 

M30JieHii;HH 

75.51+5.53 

53.77+4.78 

JleiipHH 

145.92+3.96 

115.00+5.62 * 

THP03HH 

61.23+1.41 

63.34+5.39 

OeHHjiajiaHHH 

59.06+5.06 

56.46+1.42 

JIH3HH 

99.48+1.87 

59.58+4.68 * 

Fhcth^hh 

58.81 +3.12 

78.54+3.13 * 

AprHHHH 

60.16+1.36 

74.17+2.44 * 

B(HCTeHHOBaH KHCJIOTa 

46.60+1.03 

46.10+1.01 

CyMMa 

1606.19 

1494.85 


BejiKH ooh.hct Han6ojiee 6oraTBi rjiyTaMHHOBOH khcjiotoh, jieinj;HHOM, ajiaHHHOM, acnaparn- 
hoboh khcjiotoh, cepHHOM h rjiHH,HHOM. BejiKH cnopyjiHpoBaHHBix oopHCT no cpaBHeHHio C 6eJI- 
kbmh HecnopyjiHpoBaHHBix co^epH^aT MeHBine acnaparnHOBOii khcjiotbi h jiemjHHa. 

y criopyjinpoBaHHBix ooh,hct cTaTHCTHnecKH ,n;ocTOBepHBiM H3MeHeHHHM no^BepraioTCH Bee 
Tpn aMHHOKHCJIOTBI OCHOBHOTO XapaKTepa (JIH3HH, THCTHftHH H aprHHHH). KOJIHHeCTBO nepBOH 
H3 hhx yMeHbinaeTCH: a nocJie^Hnx rb yx — yBejiHHHBaeTcn. Kan H3BecTHo, 3 th aMHHOKHCJIOTBI 
bxo,o;ht b 6ojiBineM KOJinnecTBe b cocTaB HyKjienpoTeH,n;oB, np hhhmbioiuhx Henocpe,n;cTBeHHoe 
ynacTne npn ^eJieHHH n^ep. IIoaTOMy mojkho nojiaraTB, hto pa3BHTne cnop, cnopo30HTOB h o 6- 
pa30BaHHe n^ep conpoBo^K^aeTCH chhtc30m 6cjikob, coftepjKamnx 6oJibine rncTH^HHa h aprn- 
HHHa. 

B h b o h. 1. Bojiee no,n;po6Ho H3yneH aMHHOKHCJioTHBiii cocTaB 6ejiKOB ooh,hct E. tenella . 
B rH,n;pojiH3aTax 6ejmoB ooh,hct o6iiapy>KeHBi jih3hh, thcth^hh, aprHmra, TpeoHHH, cepHH, npo- 
JIHH, rjIHH,HH, BaJIHH, ajIBHHH, MeTHOHHH, H30JieHH,HH, JieHH,HH, THp03HH, $eHHJiaJiaHHH, H,HCTHH, 
rjiyTaMHHOBan h acnaparnHOBan khcjiotbi. 

2. B OOpHCTaX B CBoOoftHOM BH^e, KpOMe npOTeHHOBBIX aMHHOKHCJIOT, BBIHBJieHBI 7 -aMHHO- 
MaCJIHHan KHCJIOTa, OpHHTHH, 3TaHOJiaMHH, aMMHaK, MeTHJirHCTHJJHH-l, H,HCTeHHOBaH KHCJIOTa, 
(J)oc(|)03TaHOJiaMHH, TaypHH, MoneBHHa, $oc(J)ocepHH, rH,n;poKCHnpojiHH, capK03HH, a^HnHHOBaa 
KHCJIOTa, H,HTpyjIJIHH, a-aMHHOMaCJIHHaH KHCJIOTa H H,HCTaTHOHHH. He o 6 Hapy>KeHBI 5-aJiaHHH, 
5-aMHHOMaCJIHHaH KHCJIOTa H MeTHJirHCTHftHH-l. OTMeneHO, HTO CnopyjIHIJHH ooh,hct conpo- 
BOJK,n;aeTCH H3MeHeHneM KOJinnecTBa 6 oJiBHiHHCTBa cboOoahbix aMHHOKHCJioT h hx MeTa 6 ojiHTOB. 
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AMINO ACIDS AND THEIR METABOLITES IN THE OOCYSTS 
OF EIMERIA TENELLA (COCCIDIIDA) 

Ya. Ya. Yelchiyev 
SUMMARY 

The amino acid composition of protein in the oocysts of Eimeria tenella has been studied 
in detail by using the new method of purification of the coccidial oocysts. 35 amino acids and 
their metabolites have been established for the first time at the exogenous stages of development 
of E. tenella. The oocyst sporulation is noted to be followed by quantitative changes of the majo¬ 
rity of free amino acids and their metabolites. 




